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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the 
switching elements of the output stage of the 
scanning circuit or transfer driving circuit of a 
solid-state image pickup device and to reduce 
the scale of a logic circuit by constituting a 
circuit for outputting three or more voltage 
levels by the same number of the switching 
elements as the number of the levels. 
SOLUTION: In the output stage of a vertical 
circuit, the respective source electrodes of the 
switching elements NMOS1, NMOS2 and 
PMOS1 are respectively connected to power 
supply voltages VL, VM and VH, respective 
gate electrodes are connected to vertical 
scanning pulses &phiv;LN, &phiv;MN and &phiv;HN and respective drain electrodes are 
connected to a common output terminal (t). The NMOS1 is turned to a conductive 
state in the case that the VL of a low level are outputted to scanning pulses &phiv;Vm, 
the NMOS2 is turned to the conductive state in the case that an intermediate level 
VM is outputted and the PMOS1 is turned to the conductive state in the case that a 
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high level VH is outputted. Thus, three is made sufficient for the number of output 
switching elements in the case that the output of the vertical scanning circuit is three 
values, the three kinds of pulse voltages are sufficient as well and the scale of the 
output stage and a pulse generation circuit is reduced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid state camera characterized by coming to consist of [ switching 
devices of the same number as the number of level ] the circuit which outputs three 
or more voltage levels. 

[Claim 2] The solid state camera characterized by coming to consist of [ three 
switching devices ] the circuit which outputs three voltage levels. 
[Claim 3] The solid state camera according to claim 1 characterized by connecting the 
1st main electrode of the switching device of said circuit to each power source which 
gives three or more voltage levels, connecting the 2nd main electrode to an output, 
and changing. 

[Claim 4] The solid state camera according to claim 2 characterized by the switching 
device of said circuit consisting of two n channel MOS transistors and one p channel 
MOS transistor, or coming to consist of one n channel MOS transistor and two p 
channel MOS transistors. 

[Claim 5] As opposed to the switching device corresponding to output levels other 
than high-voltage level and low-battery level Bordering on the boundary potential 
calculated by the ratio of the mutual conductance of an n channel MOS transistor, and 
the mutual conductance of a p channel MOS transistor which constitutes this 
switching device It is the solid state camera according to claim 1 characterized by 
constituting said switching device from an n channel MOS transistor when outputting 
low potential, and constituting said switching device from a p channel MOS transistor 
when outputting high potential bordering on said boundary potential. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid state camera which has the 
circuit which outputs three voltage levels (three values) or the voltage level beyond it. 
[0002] 

[Description of the Prior Art] As a solid state camera, incident light performs photo 
electric conversion, the signal charge obtained by photo electric conversion is 
accumulated, and the magnification mold solid state camera which consisted of pixels 
with the function which modulates channel current according to the accumulated 
amount of charges, for example, a pixel MOS transistor, is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] In this magnification mold solid state image 
sensor, to reduce the dark current as much as possible is desired. There are two 
causes in the dark current, one is generation of the hot carrier in a pixel MOS 
transistor, and another is generation of the electron and hole pair in the interface of 
the gate section interface of a pixel MOS transistor, i.e., gate dielectric film and a 
semi-conductor front face. 

[0004] In a magnification mold solid state image sensor, when the pixel MOS transistor 
turns off, a minute current does not flow to a pixel MOS transistor, but there is no 
generation of a hot carrier. Therefore, the dark current by generation of a hot carrier 
is not produced. However, in a charge storage period (the so-called light-receiving 
period), the pixel MOS transistor is turned off, by this OFF state, it cannot inject a 
charge (electron) into the gate section front face of a pixel MOS transistor, but, for 
this reason, an electron and a hole pair will generate it, and its dark current will 
increase by accumulating the hole of these in a sensor field. 

[0005] In order to reduce the dark current by generation of this electron and hole pair, 
in the charge storage period, high-voltage level is impressed to the gate section by 
making the source and a drain into same electric potential, an electron is poured into a 
gate section interface in a charge and this example, and it considers suppressing 
generating of the electron and hole pair in a gate section interface. However, when 
making the source and a drain into the same low electrical potential difference, 
impressing high-voltage level to the gate section and pouring an electron into a gate 
section interface, in the high part of the electric field in a source - gate boundary and 
a drain - gate boundary, the electron poured in will be accelerated, a hot carrier will be 
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generated and generating of the dark current will be caused. That is, in order to 
oppress the dark current generated from a gate section interface, when it is going to 
pour in an electron, the dark current by the hot carrier will occur conversely. In case 
an electron is poured into a gate section interface, it is necessary to make into three 
values the electrical potential difference given to the control electrode of a pixel, in 
order to avoid the cause of these two dark currents to coincidence in order to make 
the electric field in a source - gate boundary and a drain - gate boundary as small as 
possible. 

[0006] By the way, in order to output the voltage level of three values from a 
vertical-scanning circuit, as shown in drawing 8 , four switching devices (namely, MOS 
transistor) of each of that output stage were usually needed. 

[0007] Drawing 8 shows the output stage of a vertical-scanning circuit, and each 
output stage consists of a total of four MOS transistors of two p channel MOS 
transistors (PMOS1 and PMOS2) and two n channel MOS transistors (NMOS1 and 
NMOS2) as a switching device, respectively. The source electrode of p channel each 
MOS transistors PMOS1 and PMOS2 and the n channel MOS transistors NMOS1 and 
NMOS2 is the power source VH which supplies the electrical potential difference of 
three values, VM, and VL. It connects, a drain electrode is connected to an output, 
and, as for a gate electrode, each pulse voltage is impressed. 

[0008] That is, it is the power source VL of low-battery level to the source electrode 
of the 1st n channel MOS transistor NMOS 1. It connects. It is pulse-voltage phiLN to 
a gate electrode. [phiLN m-1, phiLN m, phiLN rn+1, ....] are impressed. It is the power 
source VM of intermediate voltage level to both the source electrode of the 2nd n 
channel MOS transistor NMOS 2, and the source electrode of the 1st p channel MOS 
transistor PMOS 1. It connects. It is pulse-voltage phiMN to each gate electrode. 
[phiMN m-1, phiMN m, phiMN m+1 and ....] and phiMP [phiMP m-1, phiMP m, phiMP 
m+1 , ..] are impressed. It is the power source VH of high-voltage level to the source 
electrode of the 2nd p channel MOS transistor PMOS 2. It connects. It is 

pulse-voltage phiHP to a gate electrode. [phiHP m-1, phiHP m, phiHP m+1 ] are 

impressed. The drain electrode of MOS transistors NMOS1, NMOS2, PMOS1, and 
PMOS2 of n channels each and a p channel is connected to outgoing end t [tm-1, tm, 
tm+1, ....]. This outgoing end t1 Vertical-scanning pulse phiV [phiVm-1, phiVm, 

phiVm+1, ..] is outputted from [tm-1, tm, tm+1 ], respectively. 

[0009] The output stage of the m-th line is explained as an example which outputs 
three values in actuation of this vertical-scanning circuit, timing as shown in drawing 9 
— the gate electrode of each MOS transistors PMOS1, PMOS2, NMOS1 , and NMOS2 
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of a switching device — pulse-voltage phiHPm, phiMP m, phiMN m, and phiLN m if 
supplied — outgoing end tm from — vertical-scanning pulse phiVm of three values It 
is obtained. 

[0010] Vertical-scanning pulse phiVm Value VL of low-battery level When outputted, 
it is pulse-voltage phiLN m. Only connected MOS transistor NMOS1 will be in 
switch-on. Value VM of intermediate voltage level When outputted, it is pulse-voltage 
phiMP m. MOS transistors PMOS1 and NMOS2 connected to phiMN m, respectively 
will be in switch-on. Value VH of high-voltage level When outputted, it is 
pulse-voltage phiHP m. Connected MOS transistor PMOS2 will be in switch-on. 
[001 1] Thus, they are phiHP, phiMP, phiMN, and phiLN per output stage for having 
composition using four MOS transistors which are switching devices per output stage 
in the case of the vertical-scanning circuit which outputs three values, and there 
being a fault that there are many element numbers, and controlling this output stage 
further. Four pulses were required and there was a fault to which the circuit scale 
which controls an output stage also becomes large. 

[0012] In addition, the driving pulse of three values is needed also when driving the 
perpendicular transfer register of a CCD solid state image sensor. That is, when 
carrying out the charge transfer of the inside of a perpendicular transfer register, the 
repetition pulse of low-battery level and intermediate voltage level is impressed to a 
transfer electrode, and when reading a signal charge from a light sensing portion to a 
perpendicular transfer register, high-voltage level is impressed to a transfer electrode. 
Therefore, four switching devices are used like **** by the circuitry which outputs 
three values in this case. 

[0013] This invention offers the solid state camera which enabled it to reduce the 
number of switching devices which constitutes the output stage which outputs three 
or more values in view of an above-mentioned point in the scanning circuit of a solid 
state camera, or read-out, a transfer drive circuit, etc. 
[0014] 

[Means for Solving the Problem] The solid state camera concerning this invention is 
characterized by constituting the circuit which outputs three or more voltage levels 
from a switching device of the same number as the number of level. Since it consists 
of switching devices of the same number as the number of voltage levels, 
contraction-ization of a circuit scale is attained compared with the former. 
[0015] 

[Embodiment of the Invention] The 1st solid state camera concerning this invention 
constitutes the circuit which outputs three or more voltage levels from a switching 
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device of the same number as the number of the voltage levels. 

[0016] The 2nd solid state camera concerning this invention constitutes the circuit 
which outputs three voltage levels from three switching devices. 
[0017] This invention is considered as the configuration in which the 1st main 
electrode of the switching device of a circuit was connected to each power source 
which gives three or more voltage levels, and the 2nd main electrode was connected 
to the output in the 1 st solid state camera of the above. 

[0018] In the 2nd solid state camera of the above, this invention constitutes the 
switching device of a circuit from two n channel MOS transistors and one p channel 
MOS transistor, or constitutes it from one channel MOS transistor and two p channel 
MOS transistors. 

[001 9] As opposed to the switching device on the 1 st solid state camera of the above, 
and corresponding to output levels other than high-voltage level and low-battery level 
in this invention Bordering on the boundary potential calculated by the ratio of the 
mutual conductance of an n channel MOS transistor, and the mutual conductance of a 
p channel MOS transistor which constitutes a switching device When outputting low 
potential, the above-mentioned switching device is constituted from an n channel 
MOS transistor, and when outputting high potential bordering on the above-mentioned 
boundary potential, the above-mentioned switching device consists of p channel MOS 
transistors. 

[0020] Hereafter, the example of this invention is explained with reference to a 
drawing. 

[0021] Drawing 1 is the example applied to the magnification mold solid state camera 
which is one of the X-Y address type solid state cameras. The pixel transistor from 
which this magnification mold solid state camera 1 constitutes a unit pixel (eel), Two 
or more pixel MOS transistors 2 are arranged in the shape of a matrix. For example, 
the 1st main electrode of each pixel MOS transistor 2, That is, a drain electrode is a 
power source VD. It connects in common. The control electrode of pixel MOS 
transistor 2 for every line, Namely, a gate electrode is connected to the perpendicular 
selection line 4 by which scan pulse phiV [.,.., phiVm+1, phiVm, ..] is outputted from the 
vertical-scanning circuit 3. It comes to connect with the perpendicular signal line 5 
which outputs a pixel signal to the horizontal scanning circuit 6, the 2nd main 
electrode, i.e., source electrode, of pixel MOS transistor 2 for every train. 
[0022] The horizontal scanning circuit 6 is constituted by the switch (for example, 
MOS switch) 7 of operation, the load capacitative element 8, the level switch (for 
example, MOS switch) 9, the level signal line 10, and the level shift register 1 1. That is, 



6 



JP10-200817 



the load capacitative element 8 which holds a pixel signal through the switch 7 of 
operation controlled by of operation pulse phiOP is connected to the perpendicular 
signal line 5, and the level switch 9 controlled by horizontal scanning pulse phi[ of the 
level shift register 1 1 ] H [...., phiHn, phiHn+1, ..] between the load capacitative 
element 8 and the level signal line 10 is connected to it. 

[0023] During a level image period, the level switch 9 controlled by horizontal scanning 
pulse phi[ from a level shift register ] H [...., phiHn, phiHn+1 , ..] carries out a sequential 
flow, and the pixel signal which the pixel signal was held through the switch 7 of 
operation at the load capacitative element 8 at the level blanking period, and was held 
at this load capacitative element 8 is outputted to the level signal line 1 0. 
[0024] the pixel signal by which the water Hiraide force circuit 15 constituted by the 
detection capacitative element 1 3 and the reset switch (for example, reset MOS 
switch) 14 was connected to the operational amplifier 12, for example, the differential 
amplifier, at the end of the level signal line 10, and the sequential output was carried 
out at the level signal line 10 — an electrical potential difference — changing — 
output terminal tout of image pick-up equipment 1 from — a signal is outputted. 
[0025] The level signal line 10 is connected to the inversed input terminal of the 
differential amplifier 12 in the water Hiraide force circuit 15, and it is bias voltage VB 
predetermined to the non-inversed input terminal. It is given and they are the 
detection capacitative element 13 and reset pulse phiR to the differential amplifier 12 
between juxtaposition, i.e., the inversed input terminal of the differential amplifier 12, 
and an output terminal. The reset switch 14 impressed is connected. 
[0026] The top view of a pixel MOS transistor where drawing 3 A was arranged in the 
shape of a matrix, and drawing 3 B show an example of the semi-conductor structure 
of a unit pixel (namely, pixel MOS transistor 2). The so-called sensor field 24 which 
sequential formation of the 2nd conductivity type 22, for example, the 
n— type— semiconductor field, and the p type semiconductor field 23 where this pixel 
MOS transistor 2 serves as an overflow barrier field on the silicon semi-conductor 
substrate 21 of the 1st conductivity type, for example, p mold, is carried out, and 
becomes the front face of this p type semiconductor field 23 from the p type 
semiconductor field where concentration is higher than this is formed, furthermore, 
the sensor field 24 top — for example, Si02 The gate electrode 26 of the shape of a 
ring which may penetrate light through the gate dielectric film 25 to twist is formed, 
etc. — The source field 27 and the drain field 28 of n mold are formed in the field 
corresponding to the inside and the outside of the gate electrode 26 of the shape of 
the ring, respectively. Moreover, the channel stop field 29 of n mold for making it the 
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signal charge accumulated in the bottom of the gate not begin to leak to a contiguity 
pixel is formed in the p type semiconductor field [ directly under ] 23 of the drain field 
28, and it changes. 

[0027] the potential which the light L which penetrated the ring-like gate electrode 26 
carries out photo electric conversion in a silicon semi-conductor, and generates the 
pair of an electron and a hole and by which Hole h was formed in p mold sensor field 
24 under the gate electrode 26 as a signal charge in one charge of these, and this 
example as this pixel MOS transistor 2 showed to drawing 3 B — it is accumulated in 
a well. The channel current at the time of read-out actuation (namely, channel current 
which flows to the channel of the front face of the sensor field 24 [the current 
between the so-called source drains]) is controlled by this charge (hole) h, and the 
variation of that channel current serves as a signal output. 

[0028] It is required that the above-mentioned magnification mold solid state camera 
1 impresses the electrical potential difference of a high level in a selection condition, 
it should be read in the condition of not choosing, should impress the electrical 
potential difference of middle level to a period, and should impress the electrical 
potential difference of a low to the control electrode of pixel MOS transistor 2 as an 
example at a pixel reset period. And in a charge storage period, it is required for 
reduction of the dark current that the electrical potential difference of a high level 
should be impressed to a control electrode where the source and the drain of pixel 
MOS transistor 2 are made into same electric potential. 

[0029] As shown in the drive timing chart of drawing 2 , it is the level blanking period 
HBLK of the inside of this drawing, for example, the left. If it attaches This level 
blanking period HBLK In order to perform the actuation which outputs pixel MOS 
transistor 2 of the m-lst line to a pixel signal in the first half, and holds a pixel signal 
to the load capacitative element 8, i.e., read-out actuation Vertical-scanning pulse 
phiVm-1 of the m-1st line It is made a high level, and if of operation pulse phiOP 
added to the control electrode of the switch 7 of operation is started, a pixel signal will 
be read to load-carrying capacity 8 (selection read-out). Next, level blanking period 
HBLK It is vertical-scanning pulse phiVm-1 of the m-1st line in order to reset the 
signal charge of read pixel MOS transistor 2 in the second half. It is substrate pulse 
phiSUB, making it a high level. The signal charge which rises and is accumulated in 
pixel MOS transistor 2 is discharged to a substrate (the so-called reset of selection). 
[0030] The level blanking period HBLK same on the other hand In the first half, the 
control electrode of pixel MOS transistor (the so-called non-choosing pixel) 2 which 
does not perform read-out except the m-1st line is vertical-scanning pulse phiVm in 
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drawing 2 . phiVm+1 It is made middle leve! and a signal is made not to be read so that 
it may be shown (non-choosing read-out). Moreover, the control electrode of pixel 
MOS transistors 2 other than the m-1 st line which does not reset is vertical-scanning 
pulse phiVm in drawing in the second half of the same level blanking period. phiVm+1 
The signal charge which made it the low and was accumulated in pixel MOS transistor 
2 is made not to be reset so that it may be shown (non-reset of selection). During a 
level image period, the pixel signal held at the load capacitative element 8 with the 
level switch 9 controlled by horizontal scanning pulse phiH [...., phiHn, phiHn+1 , ..] is 
outputted to the level signal line 10, and Signal OUT is outputted from the water 
Hiraide force circuit 1 5. 

[0031] Next, in the magnification mold solid state camera of an above-mentioned X-Y 
address type, the example of the circuitry of the output stage of the scanning circuit 
of a case so that the outputs of a vertical-scanning circuit or a horizontal scanning 
circuit may be three values is explained. 

[0032] Drawing 4 shows the 1 st example of the circuitry of each output stage of the 
vertical-scanning circuit 3. Each output stage of this vertical-scanning circuit 3 is 
pulse-voltage phiLN to a control electrode (namely, gate electrode). [phiLN m-1, 
phiLN m, and phiLN m+1] are supplied. The 1st main electrode (namely, source 
electrode) is the power source VL of a low. The 1 st connected n channel MOS 
transistor NMOS 1 It is pulse-voltage phiMN to a control electrode (namely, gate 
electrode). [phiMNm-1, phiMN m, and phiMN m+1] are supplied. The 1st main 
electrode (namely, source electrode) is the power source VM of middle level. The 2nd 
connected n channel MOS transistor NMOS 2 It is pulse-voltage phiHP to a control 
electrode (namely, gate electrode). [phiHP m-1, phiHPm, and phiHP m+1] are supplied. 
The 1st main electrode (namely, source electrode) is the power source VH of a high 
level. It consists of three switching devices with the connected p channel MOS 
transistor PMOS 1. Each 2nd main electrode (namely, drain electrode) of each MOS 
transistors NMOS1, NMOS2, and PMOS1 is connected to common output terminal t 
[tm-1, tm, and tm+1]. 

[0033] Next, actuation of the example of this drawing 4 is explained using the timing 
chart of drawing 5 . Vertical-scanning pulse phiVm It takes for an example. This 
vertical-scanning pulse phiVm Value VL of a low When outputted Pulse-voltage phiLN 
It is a power source VL at a high level. The 1st connected n channel MOS transistor 
NMOS 1 will be in switch-on. Other pulse-voltage phiMN(s) It is a power source VM at 
a low. The 2nd n channel MOS transistor NMOS 2 and pulse-voltage phiMH which 
were connected It is a power source VH at a high level. The connected p channel 
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MOS transistor PMOS 1 will be in non-switch-on. 

[0034] Vertical-scanning pulse phiVm Value VM of middle level When outputted 
Pulse-voltage phiLN It is a power source VL at a low. The 1st connected n channel 
MOS transistor NMOS 1 will be in non-switch-on. Pulse-voltage phiMN It is a power 
source VM at a high level. The 2nd connected n channel MOS transistor NMOS 2 will 
be in switch-on, and it is pulse-voltage phiHP. It is a power source VH at a high level. 
Connected PMOS1 will be in non-switch-on. 

[0035] The p channel MOS transistor PMOS 1 connected to vertical-scanning pulse 
phiVm will be in switch-on. Value VH of a high level When outputted, it is 
pulse-voltage phiLN. It is a power source VL at a low. The 1st n channel MOS 
transistor NMOS 1 and pulse-voltage phiMN which were connected It is a power 
source VL at a low. The 2nd connected n channel MOS transistor NMOS 2 will be in 
non-switch-on, and it is pulse-voltage phiHN. It is a power source VH at a low. 
[0036] When the switching device of an output stage in case the outputs of a 
vertical-scanning circuit are three values can be managed with three pieces according 
to this 1st example, the pulse voltage included in an output stage also requires only 
three kinds. For this reason, the output stage which takes area most in a 
vertical-scanning circuit becomes small, and the scale of the logical circuit in the 
scanning circuit which makes a pulse required for actuation of an output stage also 
becomes small, and it contributes to the miniaturization of a magnification mold solid 
state camera. 

[0037] Drawing 6 shows the 2nd example. The place which is different from the 1st 
example of above-mentioned drawing 4 in this 2nd example is the power source VM of 
middle level. It is the point which replaced with the n channel MOS transistor NMOS 2 
the switching device to which the 1st main electrode (namely, source electrode) was 
connected, and was used as the p channel MOS transistor PMOS 2. Since other 
configurations are the same as that of drawing 4 , duplication explanation is omitted. 
[0038] The timing chart of this 2nd example is shown in drawing 7 . Here, it is the 
power source VM of middle level. Pulse-voltage phiMP m which controls the p channel 
MOS transistor PMOS 2 to which the source electrode was connected Pulse-voltage 
phiMN m which controls the n channel MOS transistor NMOS 2 of the 1st example It 
receives and is reversed. Other pulse-voltage phiHP m and phiLN m It is the same as 
the 1 st example. 

[0039] Fundamental actuation is the same as that of the 1st example. 
Vertical-scanning pulse phiVm Value VL of a low When outputting Power source VL It 
flows through the connected n channel MOS transistor NMOS 1, and is the value VM 
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of middle level. When outputting power source VM the 2nd connected p channel MOS 
transistor PMOS 2 — flowing — value VH of a high level Outputting Power source VH 
So that it may flow through the 1st connected p channel MOS transistor PMOS 1 
They are pulse-voltage phiLN, phiMP, and phiHP to the control electrode of the each 
switching device NMOS 1, i.e., n channel MOS transistor, 1 st, and 2nd p channel MOS 
transistors PMOS1 and PMOS2. It gives. 

[0040] Also in this 2nd example, the pulse voltage which the switching device of an 
output stage in case the outputs of a scanning circuit are three values can be 
managed with three pieces like the 1st example, and goes into an output stage is also 
good at three kinds. Therefore, the occupancy area of the output stage in a scanning 
circuit becomes small, and the scale of the logical circuit in the scanning circuit which 
makes a pulse voltage required for actuation of an output stage also becomes small, 
and the miniaturization of a solid state camera can be attained. 

[0041] The 1st example of drawing 4 is the output voltage VM of middle level. When 
[ of a high level and a low ] it is low approach, it is almost more advantageous than 
middle, and the 2nd example of drawing 6 is the output voltage VM of middle level 
conversely. It is advantageous when it is high-level approach. 

[0042] The reason originates in the on resistance of a switching device through which 
it flows when outputting middle level, and size of the switching device to which the 
direction of a p channel MOS transistor outputs middle level under the 
above-mentioned conditions by on resistance becoming low if on resistance becomes 
[ the direction of an n channel MOS transistor ] low bordering on middle mostly if it is 
low approach, and it is high-level approach of a high level and a low (channel width) is 
made as for the output voltage of middle level to min. 

[0043] When putting in another way, for example it considers as three or more values 
As opposed to the switching device corresponding to a high level and output levels 
other than a low Bordering on the boundary potential calculated by the ratio of the 
mutual conductance of an n channel MOS transistor, and the mutual conductance of a 
p channel MOS transistor which constitutes a switching device When the switching 
device which outputs the middle level is constituted from an n channel MOS transistor 
when outputting low potential, and outputting high potential bordering on said 
boundary potential, it is good to constitute the switching device which outputs the 
middle level from a p channel MOS transistor. 

[0044] In addition, although the upper example explained the output stage of the 
scanning circuit which outputs the voltage level of three values, also when outputting 
the voltage level of three or more values, it can constitute from a switching device of 
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the number of the level, and the same number. 

[0045] Moreover, this invention can apply above-mentioned this invention also to the 
circuitry of the output stage which outputs the driving pulse of three values of the low 
at the time of the charge transfer within three values given to a perpendicular transfer 
register, i.e., a perpendicular transfer register, and middle level, and a high level when 
reading the signal charge from a light sensing portion to a perpendicular transfer 
register in a CCD solid state camera. 
[0046] 

[Effect of the Invention] According to this invention, by the circuit which outputs 
three voltage levels or three voltage levels or more consisting of switching devices of 
the same number as the number of those level, the switching device of the output 
stage of a solid state camera, for example, a scanning circuit, or a transfer drive 
circuit can be reduced, therefore occupancy area of an output stage can be made 
small, and the scale of the logical circuit which makes the pulse which controls this 
switching device to coincidence can also be reduced. The miniaturization of a solid 
state camera can be attained by this. 

[0047] When outputting the voltage level of three values, a circuit can consist of a 
total of three MOS transistors, a total of three MOS transistors of two n channel MOS 
transistors and one p channel MOS transistor or one n channel MOS transistor, and 
two p channel MOS transistors. 

[0048] By using the switching device corresponding to output levels other than 
high-voltage level and low-battery level as a p channel MOS transistor or an n 
channel MOS transistor, it becomes possible to make the middle output level into 
high-voltage level approach or low-battery level approach. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing an example of the solid state camera 
concerning this invention. 

[Drawing 2] It is the drive timing chart and output wave form chart of a solid state 
camera concerning this invention. 

[Drawing 3] A It is the rough top view of the pixel of the solid state image sensor 
concerning this invention. 

B It is a sectional view on the X-X' line of drawing 3 A. 
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[Drawing 4] It is the circuitry Fig. showing an example of the output stage which 
outputs the voltage level of three values concerning this invention. 
[Drawing 5] It is the timing chart of drawing 4 , 

[Drawing 6] It is the circuitry Fig. showing other examples of the output stage which 
outputs the voltage level of three values concerning this invention. 
[Drawing 7] It is the timing chart of drawing 6 . 

[Drawing 8] It is the circuitry Fig. of the output stage which outputs the voltage level 
of three values concerning the conventional example. 
[Drawing 9] It is the timing chart of drawing 8 . 
[Description of Notations] 

1 Magnification Mold Solid State Camera, 2 N Channel MOS Transistor Pixel MOS 
Transistor, 3 (Switching Device) Vertical-Scanning Circuit, 4 Perpendicular Selection 
Line, 5 Perpendicular Signal Line, 6 Horizontal Scanning Circuit, 7 Switch of Operation, 
8 Load Capacitative Element, 9 Level Switch, 10 Level Signal Line, 1 1 Level Shift 
Register, 15 Water Hiraide Force Circuit, PMOS1, PMOS2 P Channel MOS Transistor 
(Switching Device), NMOS1, NMOS2 
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